Immunochemical detection of 3-deoxyglucosone in serum.
3-Deoxyglucosone (3-DG) is a metabolite of glucose that is thought to lead to the production of advanced glycation end products in diabetes. The previous assay for 3-DG in serum was based on a multi-step protocol, including derivatization, extraction, HPLC separation, and detection. In the current studies, we established a monoclonal antibody that recognizes the 3-DG-derivative, which is generated by the reaction of 3-DG and a 2,3-diamino-benzene derivative. Attachment of a biotin moiety to the 2,3-diamino-benzene ring via a linker allowed development of a highly sensitive chemiluminescent enzyme immunoassay for 3-DG equivalents. Unlike the previous assay, this method does not require extraction of 3-DG derivatives from serum. Treatment of 3-DG in serum with the DAB-link-biotin produced a quinoxaline derivative, which was specifically recognized by the monoclonal antibody. Using this assay, we found that serum 3-DG was higher in streptozotocin-induced diabetic rats than in normal control rats (25+/-5.6 vs. 9.8+/-1.1 microg/L). This simple assay may allow the monitoring of conditions leading to the accumulation of advanced glycation end products and evaluation of the risk of complications in diabetic patients.